Use of a uterine-cell monolayer culture system for micromanipulated bovine embryos.
The objective of this study was to evaluate the growth of micromanipulated bovine embryos in two in vitro culture systems. Sixty ova (day 7 from estrus) were collected in Dulbecco's phosphate-buffered saline (PBS), with 2% fetal calf serum, and transferred to a PBS holding medium containing 10% fetal calf serum to prepare for micromanipulation. Forty embryos (morula to expanded blastocyst stages) were selected for embryo splitting using a modified microsurgery procedure. Thirty-nine of these embryos were successfully bisected into demi-embryos (DE) and the halves allotted by post-manipulation quality grades into one of two treatment groups (Trt). DE in Trt A were cultured in Ham's F-10 medium with 10% FCS (HF-10) while the remaining DE halves from each embryo were cocultured in HF-10 on a monolayer of endometrial fibroblasts (8 x 10(4) viable fibroblast cells plated three days prior to culture) in Trt B. Embryo development, recorded at 12-hour intervals, was evaluated by a split-plot analysis of variance. Results indicated that embryo viability decreased (P<0.001) over time in culture. Overall viability was greater (P<0.001) for DE in Trt B than in Trt A, with a significant (P<0.05) Trt x Time interaction, indicating that embryo viability decreased more rapidly across time in HF-10 than in the monolayer coculture system. The percentage of DE developing at 12, 24, 36, 48, 60 and 72 hours in culture was: 44%, 41%, 33%, 28%, 21% and 18% for Trt A and 69%, 69%, 69%, 67%, 62% and 62% for Trt B. Fourteen of the DE in Trt B attached to fibroblast monolayer and initiated trophoblastic outgrowth and four additional DE remained viable for up to 17.5 days in vitro as intact blastocysts. These findings are the first reported that demonstrate that the zona-free bovine DE will develop during in vitro culture. Also, the bovine endometrial fibroblast monolayer system proved to be excellent for both short term (</=12 hours) and long term (up to 72 hours) culture of halved bovine embryos.